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Abstract of JP20030504O5 
PROBLEM TO BE SOLVED: To provide the 
manufacturing method of a TFT(thin film 
transistor) array having simple processes. 
SOLUTION: In this manufacturing method, a 
semiconductor-material film which is formed 
on a substrate is worked into the channel part, 
the source part and the drain part of a TFT by 
imparting electrical conductivity to prescribed 
regions of the film and also is worked into an 
electrically conductive element including a 
pixel electrode which is connected to the drain 
part. A region consisting of an intrinsic 
semiconductor which does not include 
impurities is made to be the active layer 
(channel region) of the thin film transistor and 
the region added with impurities is made to be 
the electrically conductive element of the 
transistor. When a transparent electrode is 
formed, an oxide semiconductor is used in this 
manufacturing method. 
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csrs} xe*«w*ftTFT7'i»"f<o»jft^«fi*a«'r 

Br3£OiB«fc*«tt&«^-rsciCJ:t>T. TFT© 




-*«*iJ:EXF H" 
h 

fej~frJi©MtesSi h j > j*** cy- h«# *«j&f 
ffiEffjft h7>xX^OHH >C««SftfcH*«i 

[M&fi2i zflnEssttStf. - 

&m 1 iS«<D3»K h7>v?X^7H. 

[as*«6] mtwts* wot-* 

H-»KE£ftfc«:it*ie*©»Kh 

7K. 

ist^s] -3&©ME«M5**tt. m^ii^mti>m 

Hi; *63SO«^»*WTT 
8 IB^co^m h 5 > >*X^ 7 K . 

aollh7>yX?7L"r. 

i mmconm h 7>-/x?7h, 

ra-JBCE*nfc«**l 1 iSiS©f§K^5>~>-X:^'7 
[ft** 13] ffiE*ffitttt#t. «tmif~h®nm£ 



#jgi 2E*4>fMih?>3'x*ri"f. 

■*«*J:0'fe-kJii;:E£*lfctt:ft3Bl 1 h 
7>y^7H. 

$ fecjurr sw^ji i «m<o»m h ? >v 

W7K. 

[IftjRJS 1 7 ] miB££0ifflSBBK h v #E 

m—m±<omtmm b ? > ->'x 9 \z y-xf§*^t 

20 5V-Xfl^8t, 

fttESSKh^^Xi'OF U-f >l=»««nfcSS**S 

8 fB«<7>i$«l f- 7 > : J7. 9 7 U-f . 

30 [i»jR3S2 03 ffirEftftttli**. «B5iTTISiS 
H^«a«t k> tJUBCES nfcBisejJi 1 s e«©i@k h 

$ntcmv>mmiz&ifc$nfzT >?-a- bm&z etc 
2 2 ] mm&oim®. t . naBse-hc-? h u 

~-?i|_k©l»BsiSBS h 7 >->'x * tc y-^*ftflt«t* 

h7>y'7^7U-f ©S!ig^ftT?a&oT. SfoklZM®. 
^*3S2 2fem©^Khv>>*X^7U'f ©Sii^ffi. 
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nfc»*»* *tt*w»cffl v»fcf»tfittttc i 

tt*m*#iSJ£«<0*tttt**fcl^*2 2E*»*K SO 

^^^^^^^mwBmmsm^ — 

m^M2T\ 3S«±lc¥»#*mBt£IJfi£-r*Xg 
ffiE¥***miH*. JMh*>5>* 

sfrsa&issEi*. mm^mmmmcDT* *jm&Bf&v 20 

i^itSMSI^y-Hi. *s±MMEy-l-« 

ttcttaestifcy- hfiwcajeufctfttejBi-r* 
lit, 

jo:tsnfcAJMii«>«ujLfc*iEE, mit&mm*Mf$. 

IT, y-httS«J:tfy--ha4Ht*ft«xa&. 
SHiciPXf*xf§£, 

mBB*i»*«fHIA**lSaiafci»IBa«0*iiiC**«l 30 
y-X«*»«:»dE-r4I8i€r^ty»**2 2 I5«cd 

«iE**K*iiaxbTiWE«**ac««iatifctt©H 
SK€snx-r*iS!c*c>T. m^mmnmx.vxm 40 

!S^«2 7E«<0»Mh-7>^X^TU-f ©SJii^S. 
Mf&-T £Wi3im 2 7g«08Rh7>i'X^7H©S 
{ffl*«3l3 ME&JRMtf. 7^5-fASfcli7 

3 2 ] ffiE¥W*fmjR$*?ftr<&X£C« 

si-^T. mzmm.±\zmmmfre>ti.%7>?-^-hm so 
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S#l«f *lSS£SI=£tj«#*2 7B*<0»Mh7 
M««3 3] flflEV-*flHt«J&*»dE**ifc*lE3l 

«±fc#^tt**«E>tt*#«ii*JBa'r*x8*3 

trft*q|2 7Ei©g§h5>y^^7H©iSIS 
tt. 

ttE«»iii3>*»isa*ifcWE*«©aisc**#«»« 

^J^BET^XSt, 

ME**#«ffJHS. »Kh5>5>**«>¥ilM*JB£iKr 

©:Ftt«*ttA-*-a;:ic«fc9. ffiE¥ilMttmK€fflr 
IB?****. I* U-f 

*^***«##«S*i*:aE1HteW«**#l*T*X 

St. 

y-X«*»t»l«T4Xatt*t»l»*J«2 2E«© 
[S!3£Jg3 5] »eWWIftl0lT*I«C***T. 

«r«*«Kt snx L,ri»EB»«an= tt«*nfc«i©ii 

X^7H ©©Steffi. 

[«*jg3 6] teixtei)<«»?»r>r. fiE« 

J««€llDXr-&XgC4iV»T. i^II€»ILTi 

EB*«st»6a-r«(»ci»isi«at*&t»«-ra 

[i»*3S3 73 H&fiH**«a*#*T?»t>T. 

j»Ev-^e^«*«*(JEs*ifciwiE*«©affic«satii 

!WEtt*Ji±»:iWEiii**«t»*&-r»»©3t#l«l*« 

e»«r*xet*a6tdtfi«*3«3 4E«<o»«h 
CSS*3S3 8] a«±K^«ai£®^-rsxg^5tiE 

^fK-r<5XS^a^tC^re^*«3 4E««»BiK5> 

M&8 3 9] flftEV-^«-%***»dEa*ifcflaE« 

ti«**3 4E«E«)»ISh7>yx^TU-r©ttia» 
&. 

[1MHS4 0J S1g±i;^BI^iSt5Ili, 



iWE£MiJW#jsa*ifc»Ea«©*Ecies«**dE 

(WE**- HI*aii35flEr*«**l*< V-x«*a© 

Miay- h «fc y- h mnicanx u ± 5 tr *> 

(WfiSS©*MC¥»#»»K*»fiE-r*xe£. 10 
£ Jgi/& L, i -3 <h -r £ is J: m E V - * fi *f $ © * li£ 

li^«ffi&JiM£T*Xfg££3'tf§i:#3E2 2iB*&©?SK 

««*j:E/*e»ai*iDx-«-axsc*s^T. ssie^sK 

i^l2=FM«?^^At - -&XSlC*ii'iT, fJIS^ttftoaA 

am** £ 6 scjgfiK-rssssKJg 4 0 mmvnm h 5 > 

[11**4 2] 1WE«*«*»»»T*-3T, 

ES-raxsi, 

r*xS£**fcc*tti*# J S4OE*0>*Blh?>5> 30 

[ff$*4 4l fiftE£MRft<. 7^5r^ASt«7 
J1,S-^A-S'#A^&SS^«4 Oie^cDSSK h7>^ 

[S3S3S4 5] g^K&jKKS^JST-SXSKSfcji 

wf&-$- sxs*^E.fc$tra*«4 oae©»Rh7> 40 

[issr m 4 6 ] ffiES*tt«#<&rt a nfc fflE£«± 
c«i««!)*^ft*«R*Jis»fiE-raxa**&c*trti 

sgJS 4 0 EttOfflK h 7 > v'X ^ 7 U-f <OfiS^& 
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i'Cdr'- h«*JSft»t6y-hfi*«4. «JE»«h 
[|S^3@ 4 8 3 *«t±l=*3W<E«»itfc»SET*Xll 

<t. 

*Lj:5£-r*««**t»»«tcinx-r4xat. 
a*. 

ilEI6»ic±l:4fUI«MT4ISi. 
JWEfisMBI*l»XUTWE^v*^»*«5»E»Bih 

ti&y- }-<I*§ISi£ifgE£Tr*X@£:. 
iEy- Mtffi©«taL-fcSEM4JJ:^y- h «*§*»©» 
fBLftaiC. S<t««MS«t5Iii, 
MKy- h «I & v x £ C L T 8trK#i»«:*m§ir p S! 

W^KSSJE^'l'^Jl'®. xa?*«t^Hn* >*c 
ftJXt-SXg<h. 

St. 

*»E8MB«*iJ0Xl.T. *8EV~;*8KffilftSftfclftE 
5tf«ffi€®/a-rsxet^OS9*^4 7 E»©SSiil h 

«»EB#«**»*i«*nfcjttE*«©aii 

i»Elft*)B±»;«rEHSIi««<t^fttt-r«*©»iai*s 
MWT*I«£**5K*tHMWl4 8E*©*Bth 
7 >v7 ?7W ©KM^t*. 

HMtuiso] «itEtt^KiiK«niaittftte^J:oT 

(St^JB 5 2 ] aS*±«:*i»«:««RS»dE-r4Xa 
Crftif-oT. fltrES*±l~S«S«l^&Ji47>^'-=3- 

hs^^ss-rsx^&s ^tc#trBB3SJS4 sesewsnk 

h7>->'X^7 K ©Kit*!*. 

(=M«3&»6&S«HJB&»fiE-r5XS€:S&«C^tt«l 
*E»Mtl»XUT»«h9>5?^*'©y- hm«J3 



x.mt, 

jWE«litK3**»JSa«fcittlHS*o*iiilc**ff*r»« 



St, 

meiCMifl ± ic me h**« t at * <fr* # co^tsims 
[mm 5 6 ] sK±cwuiie»rt-r«xaicft& 

sT, WEH«±lc«S««^?iS7>^-r!-hJBS 

CJWMU*>6te«*«»**J<W'*X«**6C#trti 30 
MMS8] TWljSi. MSS7U 

-X«ftJ:»KU"f AfcWil 
h 9 > ->*X ftiBjEftf B 



UTE*n&«5H6*Bi, 

{ O 0-6 1} — 

m#fS3t (el) s^^;n;^^n4fi«^/n 
Mzm^ztiz. nuk0>nmh9>vx* (tftj 

7 h 'J ir^OCCES *1&T F T7 Iz-f CUTS tCT* 

->r. io»L-<i4. -&ositxe«ttKfi:-r«fe)t>«> 

[0 0 0 2] 

^fiLt. 7 ; E^7rX->'j3>. *i!->U3> 

««fflv^ittjKh?>£7x^ (tft) tflmttiftn? 

r-f h U i'^I«-!'nA5£< fSLTU*. TFT 
7K«-«*B2 8 fcss-j". lfeMfctt©S«±C:. SMS 
h7>^^ (TFT) '7 1#7hU^^i;E§tl 
■6. ?|J±C0TFT 7 *««(Ci*S(£nfcV 

gfSTF T 7 1 IC^SST 5. 1*9— frJKOT FT? 1© 
y-h««*Ctt«a*tfc*»-hflH»«7 6tt. KMBIH 

(Hw«-T) »6<sy-hW«TFT7 lKWIt 
■£>. i$li7 2ll TFT7 1©HU-f>(S*i:»S 

[0 0 0 3] Ii**/1^fflCTFT7Hi:H * 

ifiBtitHtl*. mM,WHK/t*MZ, TFT7U-fi*W 

iLfc¥SiSS!t;*:B'J**a-5. (In-plane 

switching) scKaajp/^^^rtt, B2 9t::5%-r.*: 
tfcic«I^T-*oT, ifci:TFT7Kili:ffian 

5. (EL) **/t*JPTK. TFT7 U"f © 

■*M±CK#«#itf#A*«JWtJitrE3*i 

[0 0 0 4] ft*. TFT7H'lifciX«KTOJ:5 
icLrfSJtStirc-ifc. fcixil 03OCwtJ;5 

ft*r - hi 5 3 CMl/fett. f'Ja^S 
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TFTfflmi)t5 4lr*«l«:»»R*3BDX-r*. 

-e, H3 1 tc^-Tcfc^lC. *MH*»»K5 4i4*»SS*i 

(JEU 3 5C«ttJB5 7&®Ee-r«,„ fiff^<0/t^--><JD 

^ t*MW*#*#»5«r^t 

M) 5 4a, V-^a*5 4b6Atfl ! H>I«5 4 

[0 0 0 5] S^5 2<D^E!C^tlC>$®oTieigtJ^5 
U-f >S*fS5 4 c <Z>iEJt<Z>t&»« 5 6i5itf 5 9 ZMM 

s 5 c zm^xmnme i zmult, ms 4 icft «t 20 

•51^. 7-^S«5 4bi;»«Lfey-^<l§86 2* 
WHK>i*54 c SCg£2L./tn hg63S 

ST*-5TiJ:HTFT7Km C W □ > 9 if Mg 

*«5 2«>*IBt:. S3 SCStAJC. S6»J16 4£ 
JKfife-r*. 133 6i:Sti5C lfe»JS64C3>^i7 30 

€> CM • XXgStffc#i ( I TO) 

-f <£5K:, sB«K6 6*B*IHi6 7CSDI-T*. 
[0 0 0 7] ±E©±5fcLTH**«##fiESnfc<Z> 
t. lis 2 0«tftfcAtfHtMW6ft*«l 
M£J£J&T-5,fc. h7^y-HOTFT7Kr#f, 

fg-^iSe4J=fctAy-h«ffi*^B)EUfc<0-6, #g»Ji£HST 40 
[0 0 0 8] ±ieWi5C t*CTFT7K©«S 

LfcA^T, TFTTU-f fiDSBiitCtt, »5~- 

[0 0 0 9] fCT. TX?»©ffi»*xe©(B«Hfc3S« 50 
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H, f*^BS6 2 - S 0 2 3 6 1 7*h77^ 
[0 0 10] 

[S»*«*ftLJ:5tt5ll»] ±<eiBM£ 
BBiia:xa-eTFT7W*Hift-r*Ci:* 



[0 0 11] 

CtCAoT, *8W»ISTFT©ff^« (*£ 

iDXTS. B^«Sfi. F U-f >86i— «cK«fig$n 
5. 

[0 0 12] ¥*fMtf«ti. X*ttK:tt3FtE*««£ 
[0 0 13] Ttt*©*lB»:tt. V— tf H- 

tr>^te. 7?x? K-fcf>^te. -f ^->jaxj*a^. 

•i+Ti3<<t. V-XSB- HU-f >»IW©'J-^«***/h 

[0014] ¥«*#$HKtt:. *n^flM»*ttft#©iM 

«SriQXTSCi:^<, TFT©&gI«EEt5Ci: 
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[0 0 15] #^^«^mtc. ISffcSifl (ZnO) , H 
^y^^fAI* (Mg. Zn,.,0) , KftaKSO 
(Cd.Zn.-.O) , Kft*F5^A (CdO) 

- wen mrmi^^mmst^'i- ■ 9 m^nmt^-tfn-~' 

mjtm (B. A 1 , G a, I niS&UT i ) , £fcten 
^SEftiLTVSiTcSfS (N. P. As, Sb*<fctfB 

i) Atfflt^ns. 3mm*£:l.t. ^m%Komnam& 

fttZtil 0" «/ cm' SK£L&A»ff:ftKtt{MX 

coo 1 6) JMMMmM** 1 **^**. v- 
**j;tnajii««*»*L.T»r»*:. -rttt>*>. *m»m 

[0 0 1 7] *JB«Ttt. TFTC¥«Mii 

-mzmfofZ. m—WZ.t>%m^1zmxlZ&-3T¥ 

<V-*«> Cfc-aTflSISlSn 30 

[00193 sfc. <r»*5«!i>**aaffl«ft*w^*-«'C 
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jMomm&z.'i ??->pm ; f-£VT<ommizmz>tiii: 

X-t r/?>^* : 3 1 i:LT©TFTffl©BI!pBISCt>»n 
S|S?i:lT©TFTiMfflMOTFT*S, V-Xg 

[0 0 2 03 

JIxfcTFT71/-fi:, ^ + *;HW:0*>TIBlce3 

[0 0 2 1] h it ~ff— FTFT £dx.fcT F T 7 U"f 

HTffili 1 ™A~ 1 -Htr«koT^it$tlS. 
[0 0 2 23 [X® 1 - A] lfe»t«>S*<DJtfc, 

icifca-oT. I*±C7>^-r-h«*i8*f6. 7 

O^FSB^, «HJ^tiSS*<*7XSa«>«-&ttt7;i/A 'J* 
UjfiyD-tXSfcti«S§©ffiffl*tTFT©¥3? 

*jnci£«-ra«D*i&±-e*s. -?-©*SJil. tftoh 
mnmvm*:*** vrcomw&mmo&Tmz&mt 

[0 0 2 33 tlil-B] *«#t*M^ Sll^v 

[0 0 2 4] [Igl-C] /t^-Z>^I. MM 
«M*»E*tlfcaHR±C, tfJAtiT^XvcVDiCAo 

©**$f£ L-r«, SIN,. A KOi, MgO, C e 
O,, Si Otm&fflM-C&Z). 
[0 0 2 53 [Iii-D] *)S4tifc«ilJ;l:. 7 

#mmiz&-oT. si^n^Mts. mi&mmt 

ITU 31®^^ <. iffllS (l-E) C^HTS 

(3 J; -3 T=f M#J«D'>ft ^gtffc&JK£ J^fiSt-T «> C t 
-i?^3-^A-&^difflHt.ns. 7^3-'? 

i&mm±iz. 'Amvjjmz^r) 
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ft. U y X hS SS^H^ 2 © Uy X h 5. 
[0 0 2 53 tISl -E] y-h««^<fcEXy-h« 

S„ »3Eb< tt. HMMMfcifclCfcoT. y-hm®fe=fc 

j: ot^n c &m * nfc y- h e ^« t t ©bshch 
«. z.<o?smiz&2>iz. Yx^Sffli^ci&n;. y 

[0 0 2 7] ixmi -f] y-bmm^^xt/tLT 
m*mt&mzmm#M-r&. **mza. ^mhofuix 

ic h* >*c«*LTBjie*a**»js6an4. y- h 

*>Ett#*ta£nftlr>fc», nfci$>*.3f-7-fev htftigO 
TFTjWgjBfcSn-S. s*-7-fey HiTtt. TFTOU 
-?nn&')>2<>>. ft*S. -f^XD^SaSr, ±gB<DXg 
1 -EQMI=fi 1 3Z:&felVIB-r&«. C TFT 

[0 0 2 83 [IS1-G] IMSlftftdfcPlfA&tlft: 

y-hms*vxi?iLT^®*x->^>yuT. v 30 

[0 0 2 9] [111 -H] V-X»«S*«IBU&S« 

7^fflWl/yXHe«iU «3UyXh$ 
fl*l£f-&. C0!)^3l/yXh51/yXf-7Xi'itTf 

[0 0 3 0] fc%t&?>mm'mm&Bf$.-$-z>M-&iz 

[0 0 3 1] IPSIjSflSfWHOTFTJK 
Cisn-Ctt, (*fl«)*&> 43iO!H-fT-h<!)* 

^fcta&gfC&DT, HTCIi (1-1) jWHmStl 50 



-5. 

[0 0 3 2] [111 - I ] JWKSnfcV-Xffl**. 
TFT»€r*B-ra«S«*ai*±K:»lfi-r*. &»■ 
Ht. tto«**fctt#Hf^6©««i:4:*TFT«©W 

5. '>ft<£feTFT7l^©-lfS£ffi5&liJ§£ffiT 

*tt«isi±-r«. siitLtit MAwaMty-r* 
■«*t?**. wc*/*y*««>y-f &fc£%£»iiJi© 

H£ft4. tOblt. »*««±K58a£Ji*3.fcttt*6l« 
ffi#«B E LSS/WHleDT FT7V 

-fc43v»T«. n*««idtE$tift«««i»^Teflifi 

[0 0 3 3] & h Aif— MFTSfii£TFT7l"f 
H. £XT<0IS2 -A-2 -ECioTSit^tlS. 

[0034] [i§ 2 - a] law* ©as*©.tK. y- 

ft^iCioT. SS±t'^l^JS^^^E£-rS. si& 
■■tLTtt, WAtf7Jl'3X'?A-i?JlOX'?A&& 

3£ro^^->JgttSr*-r-5® 1 ©TX^ SIHTU^X 

«i&si£X7f>m. »*u<«. bi*m 
5. 

[0 0 3 5] [112 -B] 9 > -hflH»««*<*jft£4t 

MX-H^X^C VDic«fcoT, mttr*in. Wfc'T'i 

[0 0 3 6] [IS2-C] IBBBJblC, 
£»«EU S&C**fl:««iieTFT«t>*3H*Jt*J: 

d. *y*«t=j:-3T+«fle*mai**rti. astern 

^A^-->y-T-5. OUT. *Jt/fflS£?BfiSL,J;3 



too3 7] *mw®?m\z^wm*:&.xLfc.®.. *m 
-r-s&gttft^., 

[0 0 3 8] [ii2»D] ®mm±\z. v-*mm& 
m±iz. ^^miz^Du^^h^m^mmuxu^ to 

X h»**fiEb. RSJgWA*- 3 <D "7 

[0039] ft B.»m.<Dmmw.®&mi&-$-2>m-&iz 

S3. Sg2&Kii£iJDlLT, V-^g^«Sltt&lClB3!S 
[0 0 4 0] I PSMiSiy^MfflTFT71'-f 

us sr&s&r s £ jBJs£-r * . 

[0 0 4 1] ifSL<«. ^JfcKs&SKf&DT. &>T<D 
112 ~E;W;»£*l*. 

[0042] [IS 2 -E] Mi&£titzv-xmm&. 

TPT*t««'r«fiH«JI*<i«*±C»l*S*l*. *■ 

mmm<D-> u ts % eat*** & ft * t, *. 

ffgtft*. 

[0 0 4 3] IPSI«i«*/r*JH8(|)TFT7H 

[0 0 4 4] *hAy-MFT«X&TFT7H' 
li. HT©Ig3 -A- 3 ~H(Ci-3Tfciaji3.n-£. D 40 

[0 0 4 5] [IS 3 -A] #ft»tt«5|E«0±C. £R 
»S»(Sf4. X/ty^'J^ttiCioT. All ft* 

[0 0 4 6] [IS3-B] iBl*B)ij9***anfc* 

f^XYcvDiciot, mittr^m. wvcf-tmrn 
*»e>ft*R*»*rs. ^i^Bsrojg^fcafigLT^ so 
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[0047] exs3-c] $&i&mm&£.tfmmm& 

U5?XhJl*S»L.rjBlOU'i?^h 

Jifc J: tfttftH ft X „ 5 1 > *tt *. 
[0 04 8] [IS 3-D] y-h««*SJ:tfy-h« 

i fv J&£ i"S7 /z-htm -if JZ.. &&&&fr± *fr £*3 
' J Wi^£»fD L> / ^ IR-i [Hi cT £R 9 O 3fCf^Tx@pt 1u*h3c e- JfyfJX* 9 

tfy-hflW*©*Bi«:Kfcf *. HMMMfcfSTtt. « 

[0049] [IS3-E] y-Ktiwsisaitt 

S«±fc. X/t7^"J>^ 7"5XTCVD, 
\Z «fc o T £JBt £ P^-T -5 . 

[00 50] [IS3-F] ¥SM8I*TFT7U 

[0051] ft*s, ^switwiissmss^fiSf ^it 

<, IS3-CtCfcHT. ^K^triDXL- 

E0 0 5 2] ¥anaS«S*^*^<0TFT7U-f 

[0 0 5 3] I P S SiilSS/^Jl'fflWT F T7 V 1 ^ 

cjs^Ttt, fctttf. is 3 -cc*w. &mm& 
mjllt, xmmm wKd«» **tfH-fr-h©*a 

[0 0 5 4] »*K«. £fct*ftK£J&i;r. KT© 
lS3-Gii#JbD$ti«.. 

[0055] [18 3-g] fEX^ntv-^i§s, 

TFT***«-i-S«SIJB«*a«±C»tt6tl*. IP 
S IffiftSf /^M«T FT 7 l/-f i:*V>TH, *ig 
«« <*fiai«S) *.fctf#;jitt«8«. &KJI-h£JgfijE 

[0 0 5 6] JbE«>J:dCl'TffS«tlfcTFT7 H" 
ii, Mli/UJk EL*S/U;H?»7U'fSgi: 

izyt^mmm^Ehm^/^^^X'it, mmnmiz, * 

W#*ftJSrlBlUT3K«5nfc*Wftt>«ft«V**. S 



!7 

Tact 

loos?] i ) ft&<DfcMn®£, 

[oo5 8] &mmmii&mmm3.. KKmrnt* 
©jtat. 3:i~i: 3©«H«t<ta«tcEana«> 

[0 0 5 9] Si«*A^*©7l"fMtUT(i, 35 

«Bi:tt. ftt*ii*h*nR (#> . g <nt> s&tt 
[0 0 6 0] tiELS^/U;w«. ii*m<s±icffi 

<0 * £ 56 T a « IP f£ Jt S * <fTr 36 CO * - > T SB $ *i « . 
[0 0 6 1 ] 

»«-«-*. 

[0 0 6 2] <£ttm» TFT©y- 

yy- HFT£««TFT7H (cr?V»TSiWT 
5. #^J60SCDTFT7H'£Sl<O (a) *}<fctf 
(b) @(c^-TJ;5fC. i^tglOft TF 40 

T<0¥m&mtl'T<0 : ?4r*)\>f&4 a, y— XfflU b*3 

^fiJcStlT^So ntffll 0, f^AS4a, y~ 

[0 0 6 3] ^HJEMtOTFTTU-ftt, it £ *. fctETF 
©J;^lcUT®!ia^n§. B2fcwtJ:3C, ft»£ft 
jt3W&*7X*«2 0*ffi<=ft¥«L«*«» (CV 
D) iZJzD. 7>?-3-hm («HK) 3tUT05IP 
S#0. 4tfm0ttfls4-<f**£tt«lt**£L. £ 50 
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Si (ZnO) *&tt*a'»fc¥«*«»Bt4S. *A-y 

-rs. *3s*«w»4o±cu-^h*f*4ffii*^i,. 

[0 0 6 4] l/yXh5a^Lm, ;&DX£ttfc 

VDCfc^T. S4«w^TJ:^f3. Sfcy-f**»Stt* 
»^15 0nm©iil6$lE£L, 

3X9A£9 7 : 3©K«tfc-Cftt»JP3>W»2 0 0 nm 
<n&mm 7 $^B£-r*. &8S» 7 <7>Jt£, j§Ji£U«fc3£: 

■ray- h-mnma^y- h«S!^jfeL&A^-> 

h 5 b&Bm.-f S„ JglSSttfeUS?;* h 5 b£ 

[0 0 6 5] h 5 bro^oDO-fe. ^-j7^T>* 

x 9 A tr p H j5* 7 #iS ©m«PiK * *B t > Jt EiffiSKfc K 
lot, H5CStJ:3C. MIStlfc&JgJS 7 cD^tti 

s^«fe»s 6 «j:^iemR8 1= j: ommtstitty— 

[0 0 6 6] 0 6fC^-rJ:^iC, «fi!tStlfc^SK8$ 

t^k/b^t* *&mmm4iz, tttmnm^n 

'J 2 x l 0" 1/ c m' ilBtS. CC5-f 
U-f >SB4 ciSJltf KU-f >W4 c 

[0 0 6 7] B7i~^-Tct^lC. Xy^>y|-J:0y- 
XSB4 A*1HJ LfcSSi 2 ©SffilC, m^inm 

til l^ifgBfeL. *€ > C*BRL«t5fr*V-^fi-% 
il;MLt/^->©l'yX h 5 c €MtS. BBS. 
$nfcU"^ h 5 C Sfflt>fcXyf >^l;«toT, $fl| 
mi lit. 08C^f«fcat3. 5fe©x-y^>^fcJ: 0^ 
HibJty-^.SE4 btc^L-ty-xM^Jii 2!cJjdi 

fStjCOCD, @ 9 iC^-r J: P (C, y-Hfil8©« 
[0 0 6 8] ^jgJZI&DT. u->*x h 5 c <0^<O© 



(a) (b) C^ti^C- hj^-UFT 

&iif:TFT7KiA<i^n?). d<Di$. mm® 

Ml 3««s£iiE&<^t*W*L.^. Ctl 
[0 0 6 9] ±.t&<0£o\Z. **SSf«lCj;ftt. 3ft© 10 

Sftfflt>a«^. *aas!*ftas/t*A'H«>TFT 

[0 0 7 0] HXtt«ir£N«S£fflt>*«£iCtt. fc 

110 <a) (C*-TJ:s(C¥^«^M4 5&5 L -r^ 
«5, y— *»feJ:t*Ft'-f >SE»CMi&L.fc®tt. £fc 

jgtfcKijnxL, $ e>izv-~xB*%m&Mtii-tz>xmzt$ 

HT, «MMt*y— XflMMM 2CttX-r*tit>C 
F U-f >@E4 c 1 0 (b) iCiK-r<fc 5 C 

n^^? J-S8E4 d(c««HLfcRJtH*««l 0 btcjjo 

i-r*. 

[oo7i] mmn&±Bi»mm<ovL%&m^2> 

HJLTWtti>. »i«L£5t-S-4E*t«*fMI*a9I 

mmrnrn t « $ c mrr * = t j**t # * . 

[0 0 7 2] i, I PSSttS^UMOTF 

[0 0 7 3] fctAK. ® 1 1 iC^R-Tcfc^iC. 
XT SlStC*5 (AT. H«fCB«ilOi»ffi:t» 40 

jgw^iima i 4 js^titpj— ff ±«d*®s® i 4 
t^mmmm (Bs*f) ^sE^nfc^ 
iima 1 4*><fct/^>iffia*S!2. fr-h«S9<sti^« 

y-X«^*«t©«e»tt***«**l*. 012 
ELTtxtK Mil 3±^0«i«f 14«W*C 
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[0 0 7 4] ETF. ±!2<D±pfCUT#e>tlfcTFTT 

v-i^m^tL^^Mz-D^xmmt^. 
[0075] [i. maxsawt-M **«««)tft 

7U-ftt. fctAlt 0 1 3 9 

Sipf.fc3»C, TFT7K1B, Ifr5g«0ff £<DtffiS>JB 1 
2 0 £KlTT2tta]g« 1 1 0fc|6]jaH»£-DTE*ttS. 
TFT7H l*«tJX^r°ia«l 1 Offlllll 2 0C 

*r*ieirtt. ^-n^tiMssaisjii i s&£tfi 0 4*< 

^jftStlTwa. frtrftlSfcc 1 1 0OTFT7U-f 1 <tf&] 
*^^ot«lJOffilC«, >y«>A«ra<fc!b (I 

TO) **&ft«a91tt#ftmff 1 0 3A*SE*n^„ * 

lSj««C5-^!-G <&} . B («) *J:tJfR (#) (OX 
5-7-fMl 1 0 2j5*E£*12>. 
[0 0 7 6] *ft*5i</t*JMi, fct^-^TcDi^»w 

L-rsji^tis. tft7h lo&mmi 3±fc. # 

St*5, «!§gg£IS:ttS£<i:&<. TFT^CDSIffiiCBjf 

^. 2ttn<D?3&\z£.iT. jg^fctf^xaitgl 0 1± 
C. iJ<5—7<< )V*m 1 0 2 &»fi£U S&IC-*-©3SdS 

tc*tfa«& i o 3 itioi ©«[*jma 1 

SftHIISlfc©^. Jti2£ll8U::UT«c&ElS]liS 

[0 0 7 7] W±£0 t fcp»~L.T#6nfc^ffil*«l 1 0 
OTFT7H 1 <hfa*H>£*>tfSffl©ffi<OJH»8Pi3,fc 
tfTFT7Kiro^icMJ5^ii«i:. 
10 5^IW. TFT7Wli:tl 

i o 5 Jcizx*— y- 1 o 6 £Mj&-rs„ #H>T. 

a 1 0 tJifBlil 1 0 3«tAi(S]*^^^J;5tC. TFT 

7H i i oiSMB^fcts-c, mmmm 

tOB9PB*tfc^A(i5 Hm<Dffi-fe^SrSa^iET*. £©<fc 

*. asuiHftsu 5oseiS]«iffi^f*jtMfli3(«]iai 04 

— y-1 0 6tx^6^C66^ite.tifc|gPgBJ:0. ^ir^ . 
OAffiCjKflfctm (fcfcAWTZ L I 1 4 7 9 2 : ^Jl/? 

•7>F r >3— ifiU-f^y F (Merck 

SCo., Inc.) ) ££EA t-fw©^, BBOg&£feln LT. 

m&m 1 2 0 miz^omftWizmytfo 1 0 

7*J;tJtl 0 8£?oX-rUL-£&5«K&r*i:. 
1 3(C^T^t)«5>-&y-1'X5 : --> h**V^^ vt? (TN) 

ioaiaw/t*^i 0 o^#&ti^„ mM,mMrt*)i> 
(Hs*f) frbcoyt&mm&mB^-zziiiz&K), m 
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[0 0 7 8] [II. %X%ft&mJ**)Vl #*Jgfc|©T 
FT7 U"T ©H*««±C*»K3tH45A!/*t|6l«ffiS 

M&t&ii* mi 4\z7ik-?&3uw.wmye (eu s6sk 

TFT7KOMI:. «Al«£3K*KJ:^T«JWe 
3e©»ttC^^-=>yLT. !»&£3e-r«X3£ll2 0 10 

sg-rs. Mi2 o i nwf&z tut&&e><Bimz. tzt 
[0079] r©ELa*/t^^TB. mmfgmtmm 

5#©® J: 0 3t * ffi I* 3 it £ C t h T * 5 . 
[0 0 8 0] «**S0«2» *36iS«TJ4. TFT©y~ 

H FT tfflMftT FT7K l:?V>T»flt 

s. 

[0 0 8 1] *»fflTFT7H$01 SIC^T. 
B£ac?J:3l=. I$«S10I1 TFTOMftli 
LT©?+*^gIS2 3 a, V-7.S52 3 b^WHK 30 

>gg2 3 c tm-mizmzti. tti^iz-mzmm^n 

TK4. BXttSlO. ? + *JI/»2 3a. y-Xg?2 

[0 0 8 2] **««©TFT7H-»i. fc £ fcfETF 
[0 0 8 3] Bl6C*Ti5C. 

2 cr>$kmizit¥%m*m& (cvdj (;<to, 

7>y-3-M3tLTOf$*!fl. 4/im©gt{fc^ 

oT. 7>^-P-M3±i:. 7;^- l >AtyW 
£9 7 : 3<Z>n&itX~atsmZrfm2 0 0 nm© 

- hS^(C^^UfcA^->CDU'>JX h- 2 1 affile 
t5. Uy7h2 1 a£7Xi'l:ffll.i£l7? : >^C ( fc 
0, &JBJB2 0*y-h*«9i3.fcCXY-hffl*MI (0 

[0084] VV7.Y2 I a B) 1 7 SO 
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SS<fcy-f J* £tf*l 5 0 nnKDfeSJBZ 2*:/ 

5X7CVDCJ:t)Ti8«b, S^l:teftl2 2 Jit. 
®<**<5 0 nm(DSHfcM» <ZnO) A^/«tS«^f«c^ 
2 3 &. 3>/ty*V>if, 

*->©U:>'7. h 2 1 b^MTS. SWcUyXh 
2 1b£ffll>T, ¥«Mftg2 3$Xyf>m. 

{o e a s ] ^mmmm 2 3 ©ax©* 

U>*fcijLtf 2 x 1 CM/cm'SSlnrra. H©^ 
tt«©*JafcJ:0. -?x^f-&fcttfc. 
*ffl***nT, >|t«flEH«fK2 3i:*ttt«'tt4S 
n, ¥*<MttWt2 3 12. Hl9C«tJ:5i:. 
;US62 3 a. V-XSS23b. K U-f >ffi 2 3 C & Jfctf 

Hu»f >ss2 3 c \zmm&tLtzmmmmi oizmmm^z 

[0 0 8 6] i2 0f:st±?i;, y — X«2 3 b«M* 
#fifcSfi&*«2©*fl5c. y-f as* i n»ss«tf 

5z:^A-&^^^&-Si?^^0. 5^m©«M2 4£ 

HtcMJCL-fcA^-VcDU^X h 2 1 c £?gfie-rs. 
[0 0 8 7] l^'X h 2 1 c &m^tZX.y?->if\Z&-> 

t. 02 i t*-r«te>sr. «MUft2 4i*. sroivf> 

^JU:0®mL.fcy-XSE2 3 bl^SLfcy-Xfi^ 
«Sl 2Ki)m$*T.£. ^KfCJEUT, U->*XK2 1 c© 

!&£©©*>, y-^si2^MsntSfi2©« 

Sic, fi:tA.iSz.b!:>zi-hmiZ±?xm4tir-im*e> 

&*>«ss i z*w*®.-?z>£, mi scs-r^sc. * 

FAy-MFT5MitTFT7K l*«»6*l*. 

[0088] Bfbia&.h»irrsfc©©6*a©*rew 

3ti?f>^l:J:oTB!*LTW^ y- hg«ti£S 
©SfflCWfiRSn&fiillJil 3*»ST«^tCJ:0y 
-h«WfiiliiS*5. ±tB©«fc5ic, J: 
St, 3ttC7*hTXJO*.€ffl^TTFT7L"fA« 

[0 0 8 9] *3IJgM©TFT7H , ©ai3i*Sa, B 

ts^**^, fSiisai*/^ 

WffiiDTFT7M ©<fc 5 Kg^m® 

[0 0 9 0] S!X«&t::£feMt4i$ffiO«W£l::tt. Jt 

*i»W£^t*;W2 3a, y-~XgB2 3 bi3«fc 
t/KU-f >gP2 3 ctC*tJSL7c^t«. sta. 

g^2 3 atzmmhtz3>jrt? hnm*mz$tmvt\z 

SOIL. $&tcy-xif^^Bs£^-«>xgt;*3tiT. 



< 13 ) 
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>S2 3 c 3i1t&3>*# hflWtCftttUfcElttHIM 
[0 0 9 1] S*r. ^BJH^^g5t^(7)^«:fflt,i5, 

-CIS, ^«»«»KiCAX-r«a9iH««««>«H4qi 

PKIBffi t mW, Z Z t *i 

[0 0 9 2] I PSI«4«*;U*ffl«)TF 

[0 0 9 3] i<^mm 3 » li. *»#*MsfBSI 

its. 

[0 0 9 4] *SUfi«05TFT7L'-f £0 2 2 CD < a ) 
*J;tf (b) (C^f. **tt«Ttt. ^-<DJB«£iPDX-r 
5a*<, ¥*##»M*»TFT7W-f 30 

H£iSXLTffiJfiJS£n*. Lfc*!oT. TFT7HO 
*>. 

[0 0 9 5] «l«OTFT7Hll <t A. tf «T 

[0096] ^2 3tc^-ri5fc, »#snftaiBifl 

7XSS2C0gS(^t^Mffiifeia^ (CVD) KJfct). 
7>^-3~hJi3.tLT©ff$^0. 4vm<om.{tir 40 

-£i>£:9 7 : 3 0O«fittT^trlP$*^2 0 0 nmffl 

«:*--f#*»5tt*ffS 1 5 0 nmO«il3 2 £JBfi£"r 
S. *fe^§3 2<DSS!=. ^M3 1 £ftJXLT?gfiJtb 

^fflffll/yxh3 3 a&JgiSc-rs. 



JK3 4t«rAfcy-h*S9*«ttfy~hffl^»36«»« 
ana. 

[0 0 9 8] S 6 1:^- HI 9 »#B* fttIS 2 O 
*K^. BJ2 Slew?* 3 C. ti^/t-y^y >/f 

I3 5^Mf5. Hfb£ttfcU>fc*>£ i SM^TS 

5. ft*. fWW3 5tl:, pH=F*fi«J. fciA. 
t£#D>£2x i 0"B/cm , ©ffi<7y>»Ss2jfrr-S 

[0 0 9 9] E2 eCatfJ^IC. tg»g#.fe.fctf»Ig 
h 9 > v 5 X ^ co^ 1 r *^»tctoX L <fc 3 it" -£>gi*i££l£ 

lbfc;^->ou^ h»3 3 b£»s£U ;n*7 

0"I/cm'iM5. ^©^M^WgyjoK-fcO. ¥ 
m»m<09-^^)UU3 5 a. 7-XS83 5 bisJ^KU- 

-f>gB3 5c*<. iffi i o tmm\zwi&zn%. * 

fc. 0 2 7 4*-htt«*i 8iSHTa 

&«fc*^T#Hffan?t7-;*f3*fiS§u 2£«^wtcK 

W***W3 6d#)Ml*ft». Ul^hMS 3 b 
£RS5£L. i&SKJSDTRHJH 3&ffi*i*t" 4i. @2 
2© (a) (b) i:StTFT71/'f l*i#&n 

a. 

[0 10 0] ft*. iS2*&©l'^ hcoBiafe«:«tt) 

®ai:t5t»t:. f#M(EH3 50iffli:, -«c 

«tgi£ U ^ h ^fcx y y >tf\Z& -> T-f *■ >SA 
2McttlXU ceo-7Xi?£ffl^T^3Si*« 
£fgt cofi&tt ® £ SP X b «fc o h ■? * SJ^c tc-f * > £ Ji A U 

fi£ana. 

[0 10 1] ±E©J:5i:UTa«2±lc. vh'Jirx 

7,^ izmm^nrcm^mmi^tti^. 

[0 10 2] 

E^^cd^] TFT7HOSSI 
[0fficoffl#ftS4S] 

[^1] (a) tt. ♦SWO-SHWOTFTru-f© 
Hg?£^-rtK^b/c^SFfffiE-e*oT. (b) »4. 

[12] ^TFT7L-^C0S!jlXgCD-g:^tC*3itaS 



[04] fiTFT7l^©HjfiIfi©aF&Ctt©S*C 
[BS] BTFT7H 0ffiBXS«!>£&tC«0>ftl*C 

;B(**a«©«ii**?j^©ttttLfc«wiiiaTr» 
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(b) i±, mwmm-v&&* 

[02 33 PITFTTW-fCDMlgro-^pgiC^W^ 

[024] mrFTTi"{<Dm.mxmom<o&miz$>t l -t 

SS«cd«S8 ggS©«fBS V tcmmW 0-Pfe *. 

[025] ht f T7 u-f ©aaiica e cnoti« 



[06] B T F T 7 K ClllgO S ClWS^t; 10 



s. 

[0 8] I^TFTTU'-l'OO^jiieCi^^iCiJOaPitC 

[09] htft7 u -i o>9**m?w*i,iziimwa 

[01 0] (a) <b) 14. -en^^K^cofflj 

[01 1] 2|E^05$e,(=ffi!<O3IJ6««)TFT7'U-f© 
[0 12] #58<?l!©3 &»CteCDlll!S^J<?5TFTTL"f © 
[0 1 3] *&95©-§g^#J©TFTTl'-1 , S:ffl<AJfci8 
[01 4] *»i<0-*K«fflTFT7K4fflV»fcl 30 
[0 1 5] *3B9j©3 5Cte©*ttM©TFT7W-f© 
[0 16] RTF T7 U-f *OSiIi«-ft»C*tf * 
[0 173 HTFTTH'«7)SaitlSrofi&CDSBUC*5tt 
[018] HTFT7U-^©SiBxa©3e>fcte©ftl* 

i=fct**ara©«**ijm^©*iBl.fc«wasB-e* 



40 



[019] raTFT7H , CDSiiXS©$6i3teCDia^ 



[0 2 0] HTFT7 U-'fCJ^jfiXSCDS&KHacSBS 



[02 1] |^TFT7IW©I8i6Xg©£<=.l;:fi$J©ISK 



[022] (a) 14. #£?&©£ SICflS©5fclfi«©TF 50 



[02 63 P9TFT7H«8iIi»46C«OS» 
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